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FITZGERALD UNDER 37 C.F.R. §1.132 




Assistant Commissioner for Patents 
Washington, D.C. 20231 




Sir: 





I, Dr. David J. FitzGerald, being duly warned that willful false statements and the like are 
punishable by fine or imprisonment or both, under 18 U.S.C. § 1001, and may jeopardizMhe 
validity of the patent application or any patent issuing thereon, state and declare as follows: 

1 . I received a Ph.D. in Microbiology in 1 982 from the University of Cincinnati, 
College of Medicine, in Cincinnati Ohio. 

2. I am cuireDtiy employed as the Chief of the Biotherapy Section, Laboratory of 
Molecular Biology in the Division of Basic Science of the National Cancer Institute at the 
National Institutes of Health where I conduct research relating to immunotoxins. I have authored 
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over 170 peer-reviewed scientific publications and chapters in this area. A copy of my cuiriculmn 
vitae was previously submitted with Applicants' response filed May 2, 2001 . 

3. I have read and am familiar with the contents Of the appUcation. The claims 
currently at issue are drawn to a recombinant immunoconjugate that comprises a disulfide- 
stabiliiied RFB4 binding fragment linked to a therapeutic moiety. I understand that the 
Examiner has rejected the claims based upon his belief that the claimed recombinant 
immunoconjugates are obvious over liie prior art, In particular, the Examiner alleges that the 
sequences of the RPB4 heavy and light chains were obvious in view of the existence of die 
known RFB4-producing hybridoma and techniques to obtain the Vr and Vl nucleic acid 
sequences. Further, he argues it would have been obvious to use these nucleic acid sequences 
to produce the dsFv-containing immunoconjugates in view of art describing the construction of 
dsFv antibodies. In this Declaration, I will present evidence that RFB4-containing 
immunoconjugates have superior expression characteristics and stabiMty in comparison to a 
recombinant anti-CD22 immunoconjugate containing a different anti-CD22 antibody. 
Furthermore, th/in this Declaration, I attest to the surprising binding characteristics and 
cytotoxicity of the claimed iramunotoxin. 

4. RFB4 inmiunoconjugates are generated by recombmant technology. Thus, the 
RFB4 component must express well. As one of skill in the art, the RFB4 Vh and Vl sequences 
are expressed swprisingly well and recombmant conjugates generated using them exhibit superior 
binding properties. In contrast, we have previously attempted to construct another recombinant 
anti-CD22 immunoconjugate using sequences from a different antibody, LL2. The LL2 Vh and 
Vl regions were very difficult to express and moreover, recombinant LL2-PE38 
immunoconjugate exhibited poor cytotoxicity. 

5. We first attempted to construct a single chain (sc) LL2 binding fragment The 
genes encoding the Vh and Vt, variable domains were obtained by PCR using primers to the 
known sequence. ResUriction sites for assembling the peptide linker sequence, (Gly4Ser)3, that 
connects the Vh and Vl domains and for cloning into the expression vector were also introduced 
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by PGR. An expression vector was created that contained a CD22 Vi-i-linkerVL-PESg fusion 
construct. The expression plasmids were expressed in E. coli BL21 (XdE3). The yield of 
immunotoxin obtained was very low. Moreover, cytotoxicity of the small amount of 
immunotoxin that was obtained was very poor. 

6. Cytotoxicity was evaluated using CA46 and Daudi Burkitt's lymphoma ceUs. The 
IC50 value, the concentration of immunotoxin that caused a 50% inhibition of protein synthesis, 
Nvas determined after a 20-hour incubation with the toxin. The scLL2-PE38 imniunoconjugate 
showed an IC50 of l(xg/ml for both CA46 and Daudi cells. Attempts were made to increase both 
the yield of the expressed product and the cytotoxicity of the immunotoxin. These changes 
resulted in only a slight improvement in expression. Cytotoxicity of this conjugate was also 
somewhat improved, but still exhibited an IC50 of only about 250 ng/ml. Our attempts to produce 
a recombinant ds(Fv) LL2 immunotoxin also failed due to the poor expression characteristic of 
the individual variable chains. 

7. In contrast, RFB4 immunotoxin is expressed at much higher levels, is stable, and 
has superior binding characteristics and superior toxicity. These properties are unpredictable. 
First, it is acknowledged in the ait that unknown parameters influence tiie degree of expression of 
the variable chain regions of different antibodies. Such parameters include the epitope that an 
antibody binds, and the folding properties of tiie recombinant antibodies. The art cannot predict 
which antibody sequence will express well or be stable, and hence, which immunotoxins can be 
produced at high levels. 

8. Second, RFB4 immunotoxin, e.g., RFB4d$(FV0-PE38, not only expresses well, 
but also retains the binding specificity and affinity of RPB4 IgG. This is unusual and surprising, 
not only in contrast to LL2-containing immunoconjugates, but in comparison to many 
recombinant immunotoxins. TypicaUy, binding affmity is lowered in comparison to the parent 
antibody. 
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9. Last, the toxicity of the recombinant RFB4ds(FV)-PE38 was over 1 00 times better 
than any immunotoxin that could be produced using LL2 as the binding moiety. FurtJier. this 
immunotoxin showed potent antitumor activity not only in animal models, but also in human 
Phase I nials, as described in my previous Declaration, aheady of record, signed May 15, 200 1 

10. In summary, the high level of expression, retention of parental IgG binding 
affinity, and superior toxicity and eflficacy of RFB4ds(FV) -PE38 is surprising and cannot be 
predicted from the art. 

11. All statements herein made of my own knowledge are true and statements made 
on information or behef are beHeved to be true. The experimental work described herein was 
either conducted by myself or by a co-inventor. Dr. ha Pastan or Dr. Robert Krietman, or under 
our direction. 

Dated: 

^a^/S^ 

7" David J. FitzGerald, Ph.D. 



